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had scarcely emerged from the first storm area than she 
entered tlie second, and again esporienced westerly 
winds of storm force, though of soniew1ia.t less violence. 

On the 5th a sniall storm of some intensity ap eared 

Bureau station a t  Nort'h Head reported n ninsimuni 
wind velocity of 65 miles from t,he south, lowest pressure 
39.58 inches, 011 tlie 6th. 

Gales of force 7 to 10 were ohserved in middle 1atit.udes 
and longitudes on the 6th t,o Sth and 1 1 tli t.o l-lth, lowests. 
pressure, 29.16 inches, on the 13th. On the I-lt41i and 
15th, in conneckion with a strong LOW then cowring t,he 
Gulf of Blrtska and adjacent waters to the soutliwarcl, 
several vessels reported gales of force u p  to 10 and pres- 
sures below 29.00 inches. The .Japanese Y. S. Shidzir.oX.u. 
Hurtr. experienced the lowest ressure? 28.63 inches, 

14.5' 4-1' W., 011 the 14th; ant1 tho American S. S. 1)~7l?aood 
on the same date encountered a11 east gale, force 10, in 
5s' IO '  N., 136' 39' W. On the I5t.h the D d / i ~ o o d  rc- 

orted 21. barometer " down t.o 28.90 inches (uncorrected) 
For sis hours," with wind still high durino t,he morning 
hours, while in and near 1atit.utle 59' OS'*N., lonpituclo 
141' 35' w. 

On t,he 22tI to 24th tlie 13rit.isli S. S. h p r c s s  c!f' A s i a  
passed t.hrough one st.orni cell t,rd iiwr the Peninsula of 
Alaska. and enterecl enot,licr o w r  t.he west.crn Aleutians. 
On the %l, in npproximat.ely 1at.itutle fjZo N.. longitutlo 
154' W., she esperieiicerl A wind froiii t.lic! sout.h. force 
10, pressure 29.18 inches; on t.ho 33tl. i:i 52' N.. 1G4O 
W., she obstm*ed .z northwest. wind, forco I O .  pro.:. -sure 
39.56 inches: and on t,ho %th, in 51' N., 178' W., a 
southwest wind, forcc! S, pressure 3 J . N  inclies. ' I ' l i t w  
st.ornis were of the  Alcwt.ian LOW t - y r ~ ~ .  

Aniong tlie few giiles tlms fttr report.et1 for the ptbriotl 
April 35 to 30, t.he American S. S. h'fockforr es ierienced 

pressure 2 O . O i  inches, on t.ho 29t,li. On t.he sa.nic. date 
the Japanese S. S. 'I'okoirmna Alnrtr t-w:ount.ered n west.- 
nortlimest.erly gale, force 8, lowest, prcssure 29.42 inches, 
in .50° 14' N., 139' 04' W. On tho 30t.11 North Head re- 
corded a mnsiniuni wind velorit,y nf 35 n i i h  from t.hc 
sout.11, in connedon wit>h a st.orrn :;.rea wntral t.o the 
wes tvc-ard of Sri  tish Columbia. 

On the 26th of April Observer l)unirwsq, of the 
American S. S. Atlu~ritn C!i!y, Yan Pedro toward Toko- 

off the coast o€ Washington, Ht, which time the I\ P -  en.ther 

wit.h a northwest gale, in latituce P 4 9 O  24' N.. longitude 

one from the west. force S, in 4(:' 4 1 '  N.. 109 k 06' ' W., 

hama, tlie wind bein light a t  the time, witnessed a pe- 
culiar condition whic a he thus describes : 

The sharpest shift of wind and sea I have ever seen occurred April 
9;. at 4 p. m.. in latitude 34' 19' N.. longitude 150' 30' E. Wind 
and sea had been SW. all day, and as suddenly as though a fan had been 
1,iirned hoth wind and sea shifted to NW. We could plainly see a 
narrow stretch of conftised sea where the two met. 

During tho greater part of tlie month the series of low- 
pressure areas yhicli dominated the weather over the 
Aleutian region and over a wide stretch of ocean from 
the Peninsula of Alaska southeastward, were more ener- 
getic even than during March. In general they formed 
t.wo cent.ers of activity, one of which may be placed 
nearly over Dutch Harbor on the west and the other over 
the norlhern portion of the Gulf of Alaska on the 
ens t.. 

The North Pacific high-pressure area. 
to tlie northeast of Hawaii, was 
rtfter the 10th of the month. 
tort,ecl a.ntl shallow, with low-pressure areas occupying 
21. portion of its nornial area on the northeast or northwest. 
At the clnse of the month its center had moved to the 
westu-arc1 and northward, with a. crest of 30.50 inches near 
lat,itude 40' N.. longitude l55O W. 

Pressurs was below normal over the eastern part of the 
occia.n, as shown by observations a t  the island stations. 
In this respect conditions were siiiiilar to those of the 
prec,t-ding month. In April, howexer, the grent&t rela- 
t , iw t1ctic:ienc.y wiis a t  Dutcli Harbor ( -  0.25 inch), 
whtwns in March it was nt Hcmolulu (0.07 inch). The 
:i.wri~go pressure a t  l)ut.cli T-inrbor. ba.sed on p. ni. re- 
ports, was 39.5i inrhts. The hightlst pressure, 30.16 
itwlirs i-)rc*urrcil im the 25t.h; tlie lowest, SS.SS inches. on 
t,hc 8t.h. Al)st-ilut,t> rangc. 1.34 inches. At TIonolulu the 
~ ~ i t ~ i i  p. 111. prvssurc was 30.02 inches, or 0.04 inch below 
nornial. 'l'liit highest pressure, 30.15 inches, occurred on 
t,he 12th; tlie lowest, 29. i9 ,  on the 25th. At Midway 
lslnntl tlie mean p. m ressure was 30.11 inches! or 0.02 
inch b:hw normal. TIe hi hest pressure, 30.28 inches, 
i)ccurrc?d on the 3Stmh; the 91 owest, 39.SS, on the 29th 
2llltl 30 th. 

Fog was observed alninst daily over the northern and 
c-tmtral routes both ea.st : m I  west. of the IS0t)h meridian, 
IIU t, wns of particularly frequent occurrence af tar the 
middle of the month. It wa.s noted on thc China coast 
on several days as far sout;h as Swatow and Hongkong. 

DETAILS OF THE WEATHER IN T H E  UNITED STATES.  
would be rat.her escessil-e eren for a winter month. 
However, the dampening effect on the movements of the 
cvclones and anticvclones, which is a noma1 occurrence 

GENERAL CON DI TIONS. 

.iLFKETb J. HENRY. 
iil April, WI.S c1uit.e iiot,icenble before t.he end of the month. 

cmxilation, is due. to t.lie. change in pressure distribution 
over land and wat,er areas. This change is slow and 
ninsked by the passing cyclones aiid anticyclones : but as 
t,he cont,hient,s ra.pidly warm, we see them change from 
mens covered normally by high pressure to areas of indif- 
fcrent. or low pressure, and n.t. the sa.me t.inie. t,he pressure 
is risillg ,,rer t,he 

Aside froin the \-twid>ility cliar~ict.crist,it. of n trrinsi- 

tinctivc. features of consequt?ncr. 
Many secondary c,yclonic syst.oms had their origin over 

the southern P1aten.u m c l  Rocky Mount.ain region, ancl 
when such is trhe case the nnt.icyrlonrs a.linost. inrnrinbly 
appea.r in C!:tiiadian Provinres and 1110ve csst,-sout.lienst, 
as was the cnsr in tlie current nionteh-see f ' h r t s  I m t l  11. 
Tho usual cletnils follow. 

t,ion month, t,he wefi,t,1ier of April, 1933, presentccl 110 ,-lis- This slowing UP, 'lid in ca'SeS Of t'he Rellera'l 

colder a er areas. 

CYCLONES AND ANTICYCLONES. 
FREE-AIR SUMMARY. 

By 1,. T. SAMUELS. Meteorologist. 
By w. P. nay. 

and southwest, or rntered the country on the Pncitic coast. 
'This is an uiiusual number for the seasoii of the year aiid 

Free-air conditions for the month averaged in most 
Fifteen lowpressure nreas developed orer tlie south cases close to their normal values. (See Table 1.) 

Negative temperature departures obtained a t  nearly all 
lcvels a t  Broken Arrow, Due West, and Royal Center, 
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while positive departures were found at  Drexel, Ellen- 
dale, and Groesbeck. 

Relative-humidity departures were particularly small 
and mostly negative with the exception of Groesbeck, 
where positive departures revailed throughout, becom- 

$apor-pressure departures were in general agreement 
with those for temperature. 

I n  Table 2 are shown the resultant wind velocities and 
direc.tions for the month and their normal values. It 
will be observed that the deviations from the normals 
are but slight in most cases. The resultant velocities a t  
the northern stations indicated mostly an escess, how- 
ever, while a t  the southern stations the velocities were 
below the normals. 

At this season of the year when horizontal temperature 
gradients become less marked than in winter, occurrences 
of estreme wind velocities in the free-air decrease pro- 
portionally, while it is found that easterly winds estend 
to greater altitudes than during the colder season. 
Winds of 40 m. p. s. or more were observed as follows: 

in larger with increasing a s titude. 

m.p.8. 
0 
7 

?I3 
28 
7 
3 

~ 

Station. Date. I Velocity. Direction. Altitude. 

/-I-- I I- 

ENE ...... 
N E  ....... 
NNE ..... 
NNE ..... 
SSE ...... 
NE ....... 

111. 
Cam 4 I ~ d  Vail, N. J . .  .................... ......... 1.m 

Mitelie1 Weld, N. P .......................... nueR;est, x. c .............................. ..... 2,m 

m. 
10,ouO 
9.000 

1O.W 
5ooO 
S'OOn 
5'My) 

The following stations reported winds at  5.000 meters 
elevation, or higher, having an east component: 

Broken Arrow, Okla.. ....................... 
Drexel, Neb.. ............................... 
Ellendale N. Dek ........................... 
Lamini, kjch.. ............................. 
Cam Lewis, Wash .......................... 

Do ....................................... 
Do 

no ...................................... 

80.. ..................................... 
....................................... ....................................... ........................ no 

San Franeisro, Mil.. 

Direction. Altitude. I 

The pilot-balloon observations made at Ellendale on 
the 17th and 18th are of special interest in that they show 
a complete reversal of wind streams occurring a t  great 
elevations within a period of 24 hours. On the morning 
of the 17th with an estensive HIGH central orer Iowa, the 
surface winds were south-southwesterly at this station 
veering with increasin altitude to northerly a t  3,000 

10,000 meters. 6 n  the morning of the 18th the HIGH 
\vas central to the southward over the lower Mississippi 
River Valley and a LOW was approaching from the 
Canadian Northwest. At this time south-southwesterly 
winds extended from the surface to 10,000 meters indi- 
cating therebv the wide variations which may occur in 
short intervals of time in the so-called "upper west- 
erlies." I n  continuation of the characteristlc effects 
produced by these up er air currents it is of interest to 
note the temperature cfhtribution prevailin in the higher 

time described above). On this date simultaneous kite 
observations were made at  Ellendale, Dresel, Royal 
Center, and Due West and the temperatures ohgerved 

meters, remainin nort B erly and north-northeasterly to 

levels on the 18th (surface-pressure distri % ut,ion at this 

at each station at correspondin 
sea are given in the following ta  % le: 

elevations above the 

Altitudes in meters above M. 8. L. 

2m j 500 I 750 Il ,oon 11,2m 11.ao ~~,~ 12,m I 3,5uo 

Drexel ......... 
Royal Center.. 

,DueWest ...... ..... ...... 

The persistent decrease in the temperature from Ellen- 
dale to Due West is striking and must, it  seems, be at- 
tributed to the source of the air overrunning these places. 
The temperature in the free air appears unquestionably 
as a function of the source of the air supply. 

The unusually hi h altitude of 5,725 meters above the 

the 14th. This was maze possible by the favorable 
winds blowin from the southeastern quadrant of an 

direction across the western half of the countr . The 
temperature gradient for this observation showe d a lapse 
rate from the surface to 1,000 meters equal to that found 
for the normal for the month, while from 2,000 to 5,000 
meters the lapse rate reatly exceeded the monthly 
normal a t  this station. %he wind velocity from the sur- 
face to the highest level reached did not esceed 18 m. p. s., 
thus making conditions ideal for kite flying. 

The following note by the official in charge of the Due 
West station was made relative to a series of kite flights 
in progress at that station on the 23d. 

During the fourth ilight on A ril J3d. the kites were caught in a 
thundersquall and beaten down aymost to the ground. While the wire 
waa down over the trees and on the ground, a ball of fire came in over 
the wire and exploded in the reel house under the feet of one of the 
nien on duty at the lime. There waa no dam e to the reel house 
and the men were unhurt. Distant thunder waa7eard in the south a 
few minutes after the explwion and the kites were seen to have broken 
away. It is thought that lightning struck a tree over which the kite 
wire m revting and that the lightning went to the ground through the 
tree and the reel. Only a few plares were found in the wire that had 
heen fused and the end of the wire to which the two leading kites were 
attached showed fusing whero it  probably rested over the troc that was 
etruck. 

TABLE 1 .-Frrc-air tenipo'ntures, r e 1 a . h  iilbn&idilies, aut1 i q o r  pressuru 
during April, 1923. 

TEMPERATURE ('12.). 

ground was reache I f  durin a kite flight at Groesbeck on 

elongated hig % -pressure area extending in a NW-SE 

Alti- I 
tude. I 
m. s. l. De i De- i De- De- 

par- I par- 

from 
Cyear 3-peer &year !&year 15-verrr 

fEE 
mean. mean. ;mean. !mian. 

___--,- - .-- -1- 

par- j 
Mean. 31e3n. :rFz Mean. Mean.1 

par- 

Surrm . . 16.7 -0.9 1.7 
250. ...... 16.4 -0.8 .__.._ 
500.. ..... 11.3 -0.5 4.6 

125  -0.5 3.6 750.. ..... 
1 , m . .  ... 10.0 -0.3 1.7 

qooo.. ... 5.9 -0.3 -1.4 

1,Ooo. .... 11.2 -n.J 2.5 

1,500.. ... s.9 -n. I 0.7 

2,500.. ... 3.4 -0.4 -3.9 
3,000. .... 
3,500. .... 
4,000. .... 
4,500 -15.3 
5,WO ..... ...... ...... ........... ......I -7.91 -0.41 ...... i ...... 
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TABLE I.--li).ee-air temperatures, relative htimidities, an.d vapor preaaurea TABLE 1.-Free-air temperatures, relative humidities, and vapor preasur e 
durang April , 1928-Continued. durang April, 19284ontinued. 

RELATIVE HUMIDITY (%). VAPOR PRESSURE (mb.). 

Alti- 
tude. 

m. s. l. De- 
(meters). par- 

ture 
Masn. Irom 

Cym 

Broken Drexel, Due West, Ellendale, Groesbeck, ::e, 1 Amws I Nebr. I S.C.  1 N.Dak. I Tex. I 
(233\!&s., (396meters.) (217meters.)(444meters.) (141 meters.) ( n ~ ~ ~ ~ e e r s 3  

I 
D e  De- De- D e  D e  
Par- p3r- par- pnr- p3r- 

tiue ture ture ture Mean. from Jdean. Mean. irom Mean. 2; Mean. 
&year a-year 8-year Cyear Cyear 

,mean., mean. 
_- - . 

-1 80 0 71 

-1 81 09 
0 81 -1 83 

-1 80 -2 .is 
-2 59 -2 55 

0 55 -1 52 
0 53 -21 52 

.... 8 0 ;  ....... 

+2 1s -l! 49 
+3 I +3: r i  
+3 42 +41 45 

........... ......I...... 1. ................. 

mean., ,mean., mean.8 mean. 

+4 71 ..... 71 
+3 70 
-1 70 
-4 67 
-5 84 
-6 58 
-4 55 
-5 58 
-4 56 
-9 53 
-9 Gl 
-2 59 

731 
._.._ 

~- 
Groesbeck, Tex. 

(141 meters.) ! 1 Broken Arrow Okla. Drexel, Nebr. Due West, 8. C. Ellendale N. Dak. I (233 mete&) (396 meters.) I (217 meters.) mkters.) 
utitude, -- 

(E;:;,?;). 1 Mean. 15-year mean. Mean. I R-year mean. I Mean. 13-yearmean. Mean. (byear mean. I Mem. 15-year mean. 

+1 58 
+a 58 
+3 59 
+5 58 
+7 57 
+9 55 
+s 55 

+10 56 
+I4 59 
+I5 GO 
+10 56 + 13 ....... 
+12 ....... 
+12(. ...... 

Royal Center Ind. 
(225 metei's.) 

Mean. I byear mean. 

-5 
-5 
-3 
-3 
-3 
-4 
-2 
+3 
+8 

+10 
+5 ..... ..... ...... 

-~ Alti- 
tude. 

m. s. l. De- De- De- De- 
(meters). par- pnr- par- par- 

ture KK 
byear &-year %year 5year Cyear byear 
mean. mean. mean. ,mean. mean. (mean. I De- 

Mean. kz Mean. Mean. hz Mean. Fg Mean. from Mean. 

I-I-I-I-I-I-I-I-1-1-1-1- 
S u l f ~ . .  11.1-0.40 
250 ....... 11.17-0.39, 
500 ....... 8.88-0.40 

1,250.. ... 7.15 -0.24 

750 ....... am-0.m 
1,000 .__.. aoo-o.z4 
1,500 ..... 6.1 -0.13 
2,m ..... 4.99 -0.12 
2,500 ..... 3.m -0.25 
3,000.. ... 3.25 -0.21 
3,500 .__.. 3.98-0.17 
4,000 ..... 2.01-0.33 
4 5 0 0  .................. 5:m ........... 1 ...... 

7.42 +O. OB 11.94 -0.73 

7.05 +o. 01 10.50 -0. 41 
8.38 +O. 11 9.49 -0. 41 
LW+O.ZZ a a - 0 . 4 5  
5.48 +o. 29 7.88 -0. '39 
5.23 +O. 52 6.59 -0.85 
4.31 +O. 17 5.01 -0.35 
3.57 +o. 45 3.82 +o. 01 
2.96 +o. 35 2.96 +o. 21 
2.40 +o. 32 a 12 +o. 33 
1.78 +O. 05 1.03 +O. 1s 

............ 11.74 -0.69 . 

........................ ........................ 

8.14 +O. 23 

5.93 +o. 19 
4.98 -0.01 
4.21 -0.28 

3.32 -0.29 
2.72 -0.18 
2.11 -0.20 
1.71 -0.21 

1.15 -0.30 
1.16 +O.W 

............ 

3.74 -0. n 

1.29 -a 32 

...... I.. .... . . , . , . . . . . -  

T H E  WEATHER ELEMENTS. 

By P. C. DAY, Meteorologist, in Charge of Division. 

PRESSURE AND WINDS. 

The outstanding feature of t.he weather for April, 1923, 
was the marked antic clone that had advanced into 

eastern districts by April 1 and off the Atlantic coast 
during the follomng 24 hours. This anticyclone was 
of unusual strength for a mid-spring month and domi- 
nated the weather over practically all district,s between 
the Rocky Mountains and the Atlantic coast during its 
movement eastward. Clear skies and favorable condi- 

mentioned the were 

the central valleys by t i! e end of March and to the more 

districts within thefollowing4Shouw. Later in the month 
anticyclonic conditions prevailed over the more northern 
distncts, particularly about the 23d and for several 

succeeding da , when a hi h-pressure area of wide 

of the month and without the marked effect on tempera- 
tures usual1 espected, moved from the near Northwest 

Atlantic coast districts about the 26th. 
The cyclones of the month were mainly active only 

over short aths, and these were largely confined to the 
central an B eastern districts, the storms usually losing 
strength as they approached t,he Atlantic coast. 

An esception to this, however, is noted in the case of 
a cyclone that developed in the far Northwest on the 
6th and moved to the middle Plains b the niornin of 

and Canadian Maritime Provinces within the following 
45 hours. The precipitation attending this cyclone was 
mainly light and lacked the even distribution usually 
expected, large areas near the center of the disturbance 
at times receiving little or no precipitation. 

A cyclone of only moderate proportions, but .  which 
ave abundant precipitation over wide areas in the 

gouthern and Eastern States, but losing force as it 
approached the coast, moved slowly from Texas on the 
niornin of the 12th to the more eastern districts during 

extent, but lac r -ing the strengt 5 of that a t  the beginning 

into the La l e region and thence eastward, reaching the 

the 7t,h and to the Great Lakes, St. Lawrence Va f ey, 

the folowing f few days. This cyclone brought heavy 


